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1. Introduction 
Airtrain is the private operator of the rail link from Brisbane Airport to the 
central business district (CBD) and Gold Coast.  With over a million passenger 
trips each year, Airtrain offers a significant alternative to road transport.  
Brisbane’s Airtrain is a private business which operates two train stations at 
Brisbane Airport.  Trains from the airport travel to five stations in Brisbane CBD 
and on to the Gold Coast.  Connections can be made to all suburban rail stations 
on the QR suburban network.   
Trains depart every 15 minutes during the core peak hours and every 30 
minutes for the remainder of the day.  Airtrain operates 70 services each day 
between 6.00am and 7.30pm.   
This report summarises the findings of a study into the impact of Airtrain 
operations on the likely amount of car trips avoided and hence on likely 
avoided CO2 emissions and road crashes in South East Queensland (SEQ). 
Potential benefits from a mode shift from road to rail for passenger trips: 
(a) For those trips which remain on the road network: 
 Travel time savings 
 Vehicle operating costs savings 
 Vehicle crash savings 
(b) For those trips which are now on Airtrain and which would have been on 
the road network: 
 Reductions in vehicle emissions – different levels of reduction for each 
pollutant type 
 Reductions in noise pollution  
 Reductions in road maintenance costs from reduced traffic flows (deferred 
expenditures) 
 Reductions in road capital expenditure from reduced traffic flows 
(deferred expenditures) 
(c) Other Impacts 
‘Options’ value – this refers to the value placed by individuals on Airtrain 
irrespective of whether they use the system or not. Even if the system is not 
used, there is a benefit derived from the fact that the option is available if 
needed. Such a benefit is associated with the unexpected use of a transit system 
and it has been measured through the willingness to pay to have the option of 
using the new system, TAG (2004 and 2004a). 
Appropriate methodologies to evaluate public transport projects can be found 
in Ferreira (2005). 
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2. Methodology Adopted 
Figure 1 outlines the main steps undertaken to arrive at estimates for some of 
the community benefits of Airtrain operations since 2001. The following 
impacts were estimated: 
• Avoided vehicle-kms travelled on the road system 
• Avoided vehicle fuel consumption 
• Avoided road crashes and related community costs 
• Avoided vehicle emissions including CO2.  
 
The following sections deal with the estimation process in detail. 
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Figure 1: Outline Methodology Adopted 
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3. Airtrain Demand Analysis 
Airtrain annual passengers for the four years 2002-2005 is shown in Figure 2. 
Figure 3 shows the average monthly variation of passenger demand based on 
2002 -2005 data.  
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Figure 2: Airtrain Annual Passenger Trips (2002-2005) 
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Figure 3: Monthly Variation of Passenger Demand 
Passenger demand by main market segment is shown in Figure 4 with the 
segments being defined as trips to and from the airport with destinations and 
origins at: 
• Brisbane CBD 
• Transfers 
• Weeklies (Note: treated as CBD trips for the purposes of calculating VKT) 
• QR suburban 
• Gold Coast.  
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Figure 4: Passenger trips by Main Market Segments in 2005 
Figure 5 shows the hourly distribution of Airtrain trips to and from the airport. 
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Figure 5: Hourly Distribution of Airtrain Trips 
Table 1 shows the ratios which were estimated to convert average annual trip 
data to average monthly and average daily trips.  
Table 1. Passenger Trip Conversion Ratios by Time Period 
Time period Direction Ratio 
Annual: Monthly To airport 0.032 
 From airport 0.051 
 Total 0.083 
Monthly: Weekday To airport 0.018 
 From airport 0.023 
 Total 0.041 
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4. Car trips avoided  
4.1 Estimating car veh-kms (VKT) avoided 
Using ticket sales by QR station for 6 months from July 2005, weighted average 
trip distances by market segment were obtained by estimating distance from 
the rail stations to the airport (a weighted average distance between domestic 
and international terminal was used based on the proportion of trips to and 
from those terminals by market segment). Table 2 shows the weighted average 
trip distances obtained.  
Table 2: Weighted Average Trip Distances to/from the Airport 
Main Segment % Total Trips in the Segment 
Weighted Average Distance 
to/from Airport (km) 
Beenleigh  12.3 49.6 
Yeerongpilly 13.0 31.6 
Ipswich 17.6 57.9 
Indooroopilly 23.9 23.2 
Cleveland 9.2 26.9 
Ferny Grove 5.4 23.1 
Doomben 0.1 9.3 
Sandgate 2.4 21.8 
Northgate  2.1 15.4 
Caboolture  9.6 46.4 
Sunshine Coast 4.3 93.8 
Suburban 100.0 35.0 
CBD  17.9 
Gold Coast  87.9 
Terminal Transfers  2.3 
 
Table 3 shows the estimated car VKT avoided in 2005, using estimated 
weighted average trip distances and available annual trip demand data, by 
market segment, by direction. Figure 6 shows the estimated 2005 overall 
proportion of VKT by market segment. 
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Table 3: Estimated VKT Avoided by Market Segment by Direction, 2005 
Year 2005 Passenger Trips 
Weighted Average 
Trip Distance (km) 
Vehicle 
Occupancy (1) 
Vehicle 
Trips 
Veh-kms 
(million VKT) 
% Total 
Passenger Trips 
% Total 
Vehicle Trips 
% Total 
VKT 
To 346,342 17.7 1.49 232,382 4.12    
From 196,808 18.0 1.05 188,139 3.39    
C
B
D
 
(
2
)
 
Total 543,150 17.9 1.29 420,522 7.50 44.3% 53.6% 28.0% 
To 130,628 87.7 1.81 72,273 6.34    
From 90,161 88.2 1.05 85,966 7.58    
G
o
l
d
 
C
o
a
s
t
 
(
3
)
 
Total 220,789 87.9 1.39 158,239 13.92 18.0% 20.2% 51.9% 
To 84,479 35.0 1.27 66,683 2.33    
From 65,952 35.0 1.01 65,159 2.28    
S
u
b
u
r
b
a
n
 
(
4
)
 
Total 150,431 35.0 1.14 131,843 4.61 12.3% 16.8% 17.2% 
To 32,423 17.7 1.49 21,755 0.39    
From 18,424 18.0 1.05 17,613 0.32    
W
e
e
k
l
i
e
s
 
(
5
)
 
Total 50,848 17.9 1.29 39,368 0.70 4.2% 5.0% 2.6% 
Bus 207,955 2.3 30.00 6,932 0.02    
Car 51,989 2.3 1.90 27,393 0.06    
T
r
a
n
s
f
e
r
s
 
(
6
)
 
Total 259,944 2.3 7.57 34,325 0.08 21.2% 4.4% 0.3% 
From Airport 593,872   393,094 13.17 48.5% 50.1% 49.1% 
To Airport 371,346   356,878 13.56 30.3% 45.5% 50.6% 
Transfers 259,944   34,325 0.08 21.2% 4.4% 0.3% 
T
o
t
a
l
 
(
7
)
 
Grand Total 1,225,162   784,297 26.81 100% 100% 100% 
See Notes next page 
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Notes:  (1)  Based on average values from group size ticket sales: July 2005 – October 2005. 
 (2) Assumes to and from proportion of 0.64 and 0.36 respectively based on 2005 passenger trip 
analysis. 
 (3) Assumes to and from proportion of 0.59 and 0.41 respectively based on 2005 passenger trip 
analysis. 
 (4) Assumes to and from proportion of 0.56 and 0.44 respectively based on 2005 passenger trip 
analysis. 
 (5)  Assumes the same trip proportion and trip distance as for CBD. 
 (6)  Assumes 20 % trips by car and 80 % by bus. 
 (7)  Includes Virgin Blue Staff, Brisbane Airport Staff, Qantas Staff of 18,000 and 51,088 trips 
for 2005 transfer and CBD respectively. 
Gold Coast
52%
CBD
28%
Suburban
17%
Weeklies
3%
Transfers
0.3%
 
Figure 6: Estimated VKT Avoided by Main Market Segment in 2005 
 
Table 4 shows the summary of estimated VKT and vehicle trips avoided by year 
and by market segment for the 5 years from May 2005 to April 2006. 
Table 4a: Estimated VKT Avoided by Segment by Year (Million VKT) 
Segment 
Year 
CBD Gold  
Coast 
Suburban Weeklies Transfers Total 
2002 4.99 9.27 3.07 0.47 0.05 17.85 
2003 5.98 11.09 3.68 0.56 0.06 21.37 
2004 7.14 13.25 4.39 0.67 0.08 25.52 
2005 7.50 13.92 4.61 0.70 0.08 26.81 
5 years since  
May 2001 31.25 57.98 19.22 2.93 0.33 111.72 
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Table 4b: Estimated Vehicle Trips Avoided by Segment by Year 
Segment 
Year 
CBD Gold  
Coast 
Suburban Weeklies Transfers Total 
2002 279,973 105,352 87,777 26,210 22,853 522,165  
2003 335,167 126,121 105,082 31,377 27,358 625,104  
2004 400,254 150,613 125,488 37,470 32,671 746,496  
2005 420,522 158,239 131,843 39,368 34,325 784,297  
5 years since  
May 2001 1,752,031 659,276 549,299 164,018 143,009 3,267,633 
4.2 Reduced road crashes 
Data on car occupant casualties for the SEQ region from Queensland Transport 
(QT) road crash database for 2001 to 2003 is shown in Table 5.  
Table 5: Car Occupant Casualties for the SEQ Region 
Financial Year Fatalities Hospitalised Medically Treated 
Minor 
Injuries 
Total 
Casualties 
July 2000 to 
June 2001 
98 2,093 4,002 2,777 8,970 
July 2001 to 
June 2002 
95 2,466 4,573 3,053 10,187 
July 2002 to 
June 2003 
86 2,427 4,399 2,808 9,720 
Source: QT road crash database for 2001 to 2003. 
Data from BCC (2004) shows property damage only road crashes being 35% of 
total road crashes for Brisbane. Applying the same proportions to the casualty 
data from QT we obtain:   
Annual crash rate for SEQ of 0.74 crashes per million VKT. 
Table 6 shows the unit costs of crashes by type of crash for 2005 obtained from 
Austroads (2004) and increased to 2005 dollars by CPI rates. 
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Table 6: Unit costs of road crashes (Austroads, 2004) 
Type of Crash Unit costs (2005 $) Percent total  SEQ crashes (%) (1) 
Fatal  1,727,105 0.6 
Serious Injury 422,593 16.2 
Minor 18,094 48.2 
Property 7,085 35 
Note: (1) using a 3 year average from QT crash data, 2001 to 2003. 
The weighted average costs for a road crash is estimated as $90,000 using SEQ 
crash data for 3 years and Austroads (2004) unit costs, in 2005 dollars. 
The SEQ transport modelling exercise for regional planning purposes estimated 
total SEQ VKT in 2001 at 63.4 million daily VKT (passenger cars and 
commercial vehicles).  Assuming 3% pa growth rates and 300 days per annum 
we obtain total 2003 SEQ estimate of 20,178 million VKT. 
Therefore a crash cost rate of 6.6 cents/VKT in 2005 dollars is obtained. This 
compares with 4.5 cents/VKT in 2005 dollars used by the RTA in NSW. 
Given the level of uncertainty attached to estimates of SEQ VKT and crashes 
road crash rates for the specific road links relevant to avoided car trips, we use 
here a conservative estimate of 5 cents/VKT in 2005 dollars. More detailed 
analysis of crash data for airport origin and destination related car trips would 
need to be undertaken to arrive at more definitive avoided road crash estimates.   
Table 7 shows the estimates of avoided crashes in SEQ as a result of Airtrain 
operations. 
 
Table 7: Road Crashes Avoided 
 2005 5 years since May 2001 
Road crashes 20 84 
Road crash costs ($ Million) $1.4M $5.7M 
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4.3 Fuel consumption and CO2 estimates 
The following average speed and fuel consumption relationships were used to 
estimate total fuel saved in the peak periods and at other times (Austroads 2004, 
2003; ATC 2004): 
Urban traffic flow (< 60km/hr):   F = A + B / V 
Other traffic flow (> 60 km/hr):   F = C1 + C2 * V +C3 * V2 
Where:  
 V = average speed (km/hr) 
 F = fuel (litres/100km) 
Table 8 shows the values of the coefficients used.  
 
Table 8: Average Speed – Fuel Consumption Assumptions  
Coefficient 
 
A B C1 C2 C3 
Cars  5.65 221.92 7.02 -0.044 0.00058 
Buses 39.61 648.14 22.72 -0.118 0.00308 
Source: Austroads (2004) 
Average car speeds assumed for peak and off-peak periods are shown in Table 
9. These assumed average speeds were obtained from an analysis of data 
available from DMR (2004) and BCC (2004) related to traffic volumes and 
average speeds for selected relevant road network links for 2001 to 2003. In 
addition, a number of car travel time runs from and to the CBD to and from the 
airport were undertaken to verify the assumed average speeds. 
 
Table 9: Average Car Speeds Assumed 
Segment CBD Gold Coast Suburban Weeklies Transfers 
Peak Periods 
(1) 
Average Speed 
(km/hr) 30 70 35 30 60 
Off-Peak 
Periods (2) 
Average Speed 
(km/hr) 40 85 45 40 70 
NOTES: (1) 7 - 9 am & 4 – 6 pm; (2) All other trips 
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In order to convert fuel consumption to CO2 emissions the following factors 
were assumed (Austroads, 2004). 
Litres (petrol) to grams CO2 = 2234.63 
Litres (diesel) to grams CO2 = 2663.52 
Table 10 and 11 show the overall results obtained for fuel consumption and CO2 
avoided for 2005 and for the 5 years since May 2001, by segment and suburban 
zone respectively. 
 
Table 10: Fuel Consumption and CO2 Avoided by Segment 
Segment CBD Gold Coast Suburban Weeklies Transfers Total 
2005 883 1,010 508 83 11 2,495 Fuel 
Consumption 
(000’s, litres) (1) 
5 Years 3,679 4,208 2,118 344 44 10,394 
2005 1,973 2,257 1,1136 185 26 5,577 
CO2 (tonnes) (2) 5 Years  8,222 9,403 4,734 770 108 23,236 
NOTES:  (1)  Includes bus diesel fuel consumption for 2005 and 5 years transfers of 5,743 and 23,929 
litres respectively.  
(2)  Includes CO2 for 2005 and 5 years bus transfers of 15 and 63 tonnes respectively. 
Table 11: Fuel Consumption and CO2 Avoided by Suburban Zone 
Fuel Consumption (000's, Litres)(1) CO2 (Tonnes)(2) 
Suburban Zone 
2005 5 Years  (since Mar 01) 2005 
5 Years 
(since Mar 01)  
Beenleigh 40 165 89 369 
Yeerongpilly 40 165 89 369 
Ipswich 76 317 170 709 
Indooroopilly 117 486 261 1,086 
Cleveland 66 276 89 369 
Ferney Grove 27 111 59 247 
Doomben 1 3 1 6 
Sandgate 8 32 17 71 
Northgate 10 40 21 89 
Caboolture 45 189 71 297 
Sunshine Coast 14 56 30 126 
Total Suburban 442 1,840 897 3,738 
NOTES:  (1)  Includes bus diesel fuel consumption for 2005 and 5 years transfers of 5,743 and 23,929 
litres respectively.  
 (2)  Includes CO2 for 2005 and 5 years bus transfers of 0.02 and 28 tonnes respectively. 
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There is a wide range of valuations placed on savings in greenhouse gas 
emissions expressed in $/tonne of CO2 equivalent emissions.  
A central value of around $A35/tonne has been put forward from several 
European Union sponsored studies (eg the UNITE research project, 2000).  
Brand and Preston (2003) show a range of car climate change costs valued 
between 0.26 and 1.3 cents/vkt, in 2005 dollars.  
Using a central value of $35/tonne would be equivalent to around 0.8 
cents/vkt. The RTA (2003) values greenhouse gas emissions at 1.15 cents/vkt in 
2005 dollars. 
Using a central value of $35/tonne we would arrive at avoided vehicle related 
CO2 of around $200,000 in 2005 and $800,000 for the 5 years since May 2001. No 
account has been taken of the CO2 emissions from train operations. 
 
4.4 Impact on road congestion: airport to CBD 
There are two main alternative road routes used for Airport- CBD car trips, 
namely the urban street network via Fortitude valley and the Inner City By-
pass.  Each road link on those routes is currently operating at a given volume to 
capacity ratio (V/C) and level of service. Estimates of the likely impact of 
avoided car trips on this market segment would need to take into account 
specific data for existing conditions by road link. This analysis could be 
undertaken using a simulation model of the road network with appropriate 
inputs. 
The order of magnitude effects estimated here would need to be refined using 
such simulation software.  
BCC (2004) provides data on traffic volumes and volume/capacity ratios for 
peak periods in Brisbane. Growth in traffic from 2002 to 2003 on the CBD and 
inner ring screenline cordons was around 6% and 12.5%, respectively. Volume 
to capacity ratios of 0.8 to 0.9 were reported for 2003 for the CBD and the inner 
ring screenline cordons, respectively.  
Akcelik (2003) provides a means of estimating the effect of traffic volume 
changes on average traffic flow speed at different levels of volume to capacity 
ratios (degree of saturation).   
The number of average trips avoided between the CBD and the Airport in the 
1–hr am peak and the 1–hr pm peak, by direction were estimated as shown in 
Table 11.  
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Table 11: Impact of avoided trips on CBD congestion (1) 
Time period CBD Road links 
Average 
Passenger 
Trips/hr Avoided 
Average Vehicle 
Trips/hr Avoided 
To airport 82 64 1-hr peak 
(8 - 9 am) From airport 148 116 
To airport 78 61 1-hr peak 
(5 - 6 pm) From airport 88 69 
Notes: (1) Uses 2005 trip data. Includes estimates of trips from other market segments which may use the 
Airport-CBD routes. It is assumed that 40% of suburban trips (Indooroopilly & Ipswich Stations) use 
CBD to airport road links. 
 
The average capacity of a lane of urban road with traffic signals is around 800 to 
900 veh/hr. Therefore avoided car trips represent 6% to 7% of a single traffic 
lane in the am peak hr from the airport to the CBD, assuming 2-lane road links.   
Using these results and the speed-flow relationships developed by Akcelik 
(2003) we estimate the likely impact on average speeds on am peak hr trips 
from the Airport to the CBD of the order of 10% to 15% increase relative to  
existing peak period average speeds. 
 
4.5 Other considerations 
Major traffic incidents result in a loss of network capacity, which restricts 
mobility and access, and causes congestion. With limited access points to the 
airport by road, traffic incidents on key connecting roads (such as the Gateway 
Motorway) can have a dramatic impact on access to the airport for air 
passengers. With the some discount airfares being offered, if the passenger does 
not check-in by a designated time will result in the total loss of the airfare. 
A number of empirical studies have demonstrated the importance of 
considering travel time variability when estimating the benefits to travellers of 
time savings. There is evidence that unexpected delay should be valued 
significantly different from average travel time valuations – values between 2.5 
and 5 times in-vehicle travel time has been used. Small et al (1999) ‘showed that a 
reduction of one minute of travel time under unexpectedly congested conditions was 
valued at over 2.5 times the value of one minute of time under normal condition’. 
Airtrain offers a congestion free alternative to using the road network. 
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5. Summary 
Airtrain is the private operator of the rail link from Brisbane Airport to the CBD 
and Gold Coast.  With over a million passenger trips each year, Airtrain offers a 
significant alternative to road transport.  
This report summarises the findings of a study into the impact of Airtrain 
operations on the likely amount of car trips avoided and hence on likely 
avoided CO2 emissions and road crashes in South East Queensland. 
The following impacts were estimated for the 5 year period since May 2001: 
 Avoided vehicle-kilometres travelled (VKT) on the road system:   
113.89 million VKT 
 Avoided road crashes :   84 
Avoided road crash costs:   $5.7 million 
 Avoided vehicle fuel consumption:   10.6 million litres 
 Avoided vehicle emissions:   23,700 tonnes CO2 
Using a value of $35/tonne, the value of avoided emissions: $0.8M 
 Average trips avoided between the CBD and the Airport in 1–hr am & pm 
peak periods:  310  (represent 6–7% of a single traffic lane) 
Likely impact on average speeds of the order of 10–15% change. 
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